advantage, except the fact that it persists in all homoiothermic species. How the change is brought about is uncertain. There is evidence that inflammatory lesions may release into the circulation at least one agent with the property of raising body temperature. Relatively little is known of the chemical nature of this agent, and of the way in which it influences the central temperature-regulating mechanism. The available evidence is discussed in the next two papers. The association of the hypothalamus with temperature regulation has been known for a considerable time. It seemed useful to investigate the thermoregulatory responses of the rabbit to various pyrogens injected directly into the hypothalamus. This was achieved by a stereotaxic technique, essentially the same as that of Monnier & Gangloff (1961) , in the conscious animal. The consequent alterations in rectal temperature and both ear temperature and respiratory rate were studied.
Bacterial pyrogen caused fever when injected, either in saline or plasma, into the anterior hypothalamus. The rise in temperature was usually accompanied by a fall in ear temperature and in respiratory rate, and shivering often occurred. Bilateral injections of bacterial pyrogen into the hypothalamus caused fever, commencing 20-32 minutes later. The dose used was of the same order as that which would cause a small fever on intravenous injection. Leucocyte pyrogen, prepared by incubating peritoneal exudate leucocytes in saline (Fessler et al. 1961) , caused fever when injected bilaterally into the anterior hypothalamus. The fever started 6-10 minutes after the injection, and the amount of leucocyte pyrogen used was much less than that required to cause a fever on intravenous injection. Leucocyte pyrogen did not cause fever when injected into cortical areas. These findings are compatible with the idea that in the rabbit the hypothalamus is particularly sensitive to the pyrogenic agent elaborated by leucocytes.
The mechanism whereby leucocyte pyrogen in the hypothalamus causes a rise in body temperature is the subject of considerable discussion. This part of the brain is rich in both noradrenaline and 5-hydroxytryptamine (5-HT). Brodie & Shore (1957) and von Euler (1961) have both suggested that the presence of these amines might be in relation to temperature regulation. In the cat, Feldberg & Myers (1963) found that large doses of 5-HT caused fever and noradrenaline evoked a fall in body temperature when injected into the lateral cerebral ventricle or the hypothalamus. Conversely, with the rabbit we found that noradrenaline usually caused fever and 5-HT caused a fall in body temperature when injected into the lateral ventricle. The evidence shows that these effects are of central and not extracranial origin, and Bligh (1964, personal communication) has also found that these amines given into the lateral ventricle of the sheep evoke similar responses. It is possible that the central action of pyrogens in the rabbit is to release noradrenaline from nerve terminals in thermoregulatory synapses but there are a number of other possible explanations and as yet no definite conclusion can be reached (Cooper et al. 1965 ).
Endogenous Pyrogens [Abridged] by E S Snell' MB MRCP (Oxford University)
In the late nineteenth century, pyrogenic agents were described in pus and decomposing tissues.
However, interest in tissue factors was lost when many laboratory fluids were later found to be pyrogenic and the cause of all of these was clearly assigned to bacteria by Hort & Penfold (1912a, b, 
